Interaction of avidin with the lipoyl domains in the pyruvate dehydrogenase multienzyme complex: three-dimensional location and similarity to biotinyl domains in carboxylases.
Avidin can form intermolecular cross-links between particles of the pyruvate dehydrogenase multienzyme complex from various sources. Avidin does this by binding to lipoic acid-containing regions of the dihydrolipoamide acetyltransferase polypeptide chains that comprise the structural core of the complex. It is inferred that the lipoyl domains of the acetyltransferase chain extend outwards from the interior of the enzyme particle, interdigitating between the subunits of the other two enzymes bound peripherally in the assembled structure, with the lipoyl-lysine residues capable of reaching to within at least 1-2 nm of the outer surface of the enzyme complex (diameter ca. 37 nm). The distribution of enzymic activities between different domains of the dihydrolipoamide acetyltransferase chain implies that considerable movement of the lipoyl domains is a feature of the catalytic activity of the enzyme complex. There is evidence that the lipoyl domain of the 2-oxo acid dehydrogenase complexes is similar in structure to a domain that binds the cofactor biotin, also in amide linkage with a specific lysine residue, in the biotin-dependent class of carboxylases.